Abstract: -The random access control (MAC) technique of standard WLANs is called the distributed coordination function (DCF) [3] . DCF is a carrier sense multiple access based on collision avoidance (CSMA/CA) scheme with binary slotted exponential backoff. This exponential backoff makes the system more complex and fairness [3]-[13] among the stations is a major concern. This paper shows one possible evolution of WLANs where exponential backoff is not employed. In the new techniques herein users transmit randomly but adapt themselves to traffic conditions, thus improving throughput and delay while guarantying fairness. Users in the first technique are controlled by a table which is derived from traffic measurements (Table Driven) . In the second, users transmission activities are function of their buffer contents.
Introduction
Wireless local area networks (WLANs) have been widely deployed for the past decade. Their performance has been the subject of intensive research. In [1] improvement of throughput and fairness is shown by optimizing the backoff.
[1] uses a measure called the average idle interval which does not consider the number of collisions. In [2] , the authors proposed a MAC layer based WLAN technique in which they gave higher priority to access the channels so as to improve the throughput and the channel utilization.
[1], [2] discuss the fairness problem of the exponential backoff. [3] Proposes a technique based on collision avoidance and fairness to improve the channel utilization. Few WLAN standards have been adopted e.g. IEEE 802.11 [4] which uses collision avoidance scheme with binary slotted backoff. [4] Expresses how the throughput deteriorates with increasing the number of nodes. [5] Uses an analytic model to study the channel capacity -i.e., maximum throughputwhen using the basic access (two-way handshaking) method. [6] Considers three kinds of CSMA/CA protocols, which include Basic, Stop-and-Wait and 4-Way Handshake CSMA/CA, and introduce a theoretical analysis for them. Cali in [7] pointed out that depending on the network configuration, DCF may deliver a much lower throughput compared to the theoretical limit. In [8] a contention based MAC protocol named fast collision resolution is presented.
[10] Proposes a model named DCF+ which shows the fairness performance. [11] Presents the performance evaluation of the decentralized nature of communication between nodes in IEEE 802.11, in presence of "hidden" nodes. [13] Shows the performance evaluation of Multihop Ad Hoc WLANs. Thus extensive research has been conducted on WLANs [1]- [13] . Fairness index was only discussed in [1], [2] , [7] and [10] . This paper tries to investigate simultaneously the four performance indexes i.e. throughput, delay, delay variance and fairness which are not considered in previous studies [1]- [13] . In the table driven technique we consider both idle periods and number of collisions (Table driven technique) which shows the actual load on the network. In the second, we employ buffer adaptive technique which guaranties fairness and provide smaller delay variance. the contention window in terms of time slots. After a node senses that the channel is idle for an interval called DIFS (DCF interframe space), it begins to decrease the backoff timer by one for each idle time slot observed on the channel. When the channel becomes busy due to other nodes transmission ativities the node freezes its backoff timer until the channel is sensed idle for another DIFS. When the backoff timer reaches zero, the node begins to transmit. If the transmission is successful, the receiver sends back an acknowledgement (ACK) after an interval called the SIFS. Then, the transmitter resets its CW to CW min . In case of collisions the transmitter fails to receive the ACK from its intended receiver within the specified period, it doubles its CW subject to maximum value CW max , chooses a new backoff timer, and starts the above processes again.
The IEEE 802.11 MAC Protocol
In 802.11, DCF also provides a more efficient way of transmitting data frames that involve transmission of special short RTS and CTS frames prior to the transmission of actual data frame. As shown in fig.2 , an RTS frame is transmitted by a node, which needs to transmit a packet. When the destination receives the RTS frame, it will transmit a CTS frame after SIFS interval immediately following the reception of the RTS frame. 
System Analysis For The Ideal Standard Case Without Backoff
Let p be the transmission probability of each node and M be the number of active stations. Assuming no backoff and each user tries to transmit randomly in each slot following the DIFS period, only one user tries his RTS which is then followed by CTS and a successful packet, the probability of successful transmission, is thus given by the following
The probability of an idle slot is It is easily seen that the average length of each idle period except the last one before packet success is given by
The last idle period has an average of ( )
The average number of cycles is given by,
All cycles leading to no success (RTS heard but no CTS) will each have a cost of W i +T RTS +T DIFS +T Slot +T SIFS seconds. The number of collisions is Users having a non-empty queue start by monitoring the channel for the first n transmission periods. This active user will average the length of the idle period preceding the correct packet transmission over n transmission periods i.e. I W and 1 − = I C i.e. the average number of collision over the same period. Fig. 4 in an evident manner. The operation of this table driven technique is similar to the DCF standard IEEE protocol [4] except for using this optimized transmission probability p and discarding the timers and backoff windows. The active users just estimate M , p from the traffic conditions (by sensing the channel) in a sliding window fashion transmission, one period after another. We note that old and fresh users both measure the traffic and both adopts to same traffic condition fairly and obtain same p . However having same p does not mean all users will repeatedly collide in same slot. Since feeding a random number generator with p yields different slot number to start transmitting the RTS each time it is called.
Buffer Adaptive WLANs
In the buffer adaptive technique, each node's probability of transmission's trying is calculated based on the number of packets stored in the buffers. (Fig 3) , the number of idle slots will increase. If one station is successful after certain number of idle and collision period, the transmission period ends. As a result the total time for one successful packet transmission include T DIFS , T SIFS , T RTS , T CTS , T Idle , T Payload . The efficiency is calculated at the end of the simulation at certain values of M , λ , p i.e., The table driven technique can be considered as a load adaptive system. That means it has the capability to adapt to the input traffic as quickly as possible. Figure 6 shows a case where the input traffic suddenly increase from 5 packets/sec to 10 packets/sec. In this case the throughput ( ) (Fig. 6 ) is shown to follow the offered traffic λ . This results in a large packet delay at higher loads. Fig. 9 and fig 10 shows the efficiency and the delay performance at different loads for the buffer adaptive technique. From 2 packets/sec to 4 packets/s, the efficiency of the buffer adaptive technique and the table driven technique are more or less the same. Beyond 4 packets/s, in the buffer adaptive technique the efficiency becomes very small, because all stations transmit their packets with higher probability which results in high amount of collision and no success. In these figures efficiency and the delay are calculated for different buffer capacities, such as, 30, 100, 300. Fig. 10 shows that the delay performance degrades as the capacity of the buffer increases. However the efficiency increases as the buffer capacity increases ( fig. 9 ). Fig. 11 shows that the fairness index decreases as the window size is decreased for the case of table driven technique. Fig. 12 shows the fairness index of the buffer adaptive technique. From this we can observe that the stations can be fairly operated when the buffer capacity is made high. 
Conclusion
In this paper two new techniques (Table driven Table driven Technique for a different window sizes
